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(54) METHOD FOR MANUFACTURING LIQUID CRYSTAL DISPLAY PANEL 
(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent production 
of air bubbles as defects. 
SOLUTION: After a TFT substrate 1 and a OF 
substrate 2 are disposed in a vacuum 
decompression chamber 5 with the electrode 
forming surfaces of the substrates facing each 
other, water vapor is introduced into the vacuum 
decompression chamber 5 to replace the whole 
air with water vapor and to evacuate, for example, 
to 100 [Pa]. Then an upper stage 7 is lowered to 
overlap the OF substrate 2 with the TFT substrate 
1 and to lightly press them. Then the external air is 
introduced to return the pressure in the vacuum 
decompression chamber 5 to the atmospheric 
pressure. Thus, the CF substrate 2 and the TFT 
substrate 1 are pressed to each other by the 
atmospheric pressure to form a regulated gap t 
between the TFT substrate 1 and the CF substrate 
2. The liquid crystal 3 fills the layer region 23 while 

the sealing material 22 is crushed to adhere the TFT substrate 1 to the CF substrate 
2. The water vapor in the layer region 23 reduces its volume with increase in the 
pressure and further transits to water as liquid and air bubbles disappear. 
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t , 

fcL. 

tcfctt?. Buiem 2 (o^x'M.mmzm^-th^'^'km^^ 

nt:m-thm^<7)mmt:-tijnm^nx\ m?Mi(o^ 
(t h mum 1 o^^T-ti^is ^ M L . mmmtvf±x^ 



St. 

B^i^M>'^•^^;^^«5•sv^^c^|PLf^^ts^flR^¥Exsi: S: 

Hoiems<^!feiet LTti. mmmm^.'^i^'^TMi.zii 
(c*5(t mi ten 2 cr>^^X'itmm izmf-r ^mn^m^'^ 

hn'&<rm'SL^%tsnms^nx\ mm. i <^fk^^^^ 

*> , HuieM>' N'^-yl'S^ Ir miie i^— -'L-^t Sl>'mii2?RB^B a: M 
A7t'*t^t:-5VHcSia-&;b-t*-&S^ia-&i?-ti:XS> . 

mmf<^)vws.^'K\^^zn\.n\^hwmKiM\i sr 

L/>:ll2<^^fr<^i: 

ttl. miiem 1 <0^fl^T-{i:^2-M L . HuieS^JffiEXS 

[ w^^a 5 } B!rie««siti^;b-t^xgtci3(t I. Mies: 

1 ^ciel£^7)?SB^B^^^^•^-/^oSit:^a. 
[ ii^^a 7 } mm'&mm<r>mA\t . i^sft 4 o s 
lyjiT'S) i. c: t &!|^ h-th is*« 1 JIjS 6 <n\^'fixti^ 
1 meKc?5?{tB%«*^N'^7WoiSjt:^a. 
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[ nim 1 1 ] msmmsMt. 7j< t r v^-r t 

[000 1 } 
[0002] 

lc2«fiD^BJ;*'7;^^^«ia-&;b^Tffi«L. M^i: 

0 0 9 9^''jtmi>zttm^ixx\,^i>x -az^ ^-t", 

U "/ ^ ;x.«lCieS?tUt(t-fr|Si: 1 03cs?,lc TF 
T ( Th i r. F i 1 11) Transi ster ) t mWWt^ t ? ixti 

TFTS^l 0 1 ;^^~y -i jU^ tii^m-^^ttm 

1 0 2 t ^f^fiS;-r.&« J^lc. ai 0 ( a ) (C^-ti d 

tc- cFmsLio2\,z^<Dmw.mmt mtktv^^ 

CjLtm] ) (2^ L\<^m.^<r)WM.cr>:^^—^ i o 3 $-ti^j 

-r-:^^«tc>— 1 0 4 ^m^i-±.im.7rMW^<D'¥ 
^mzfmmcom^B 1 0 5 ^mfLfz'ik. M^v^mzm 

^ L . 0iJ;c{f 1 0 0 [Pa] ^co«ff#SI^*t:-MS 
0 1 . 1 0 2Sr>t^f5]^-<^. C:<7)f*, 

TFTS^Kl OKC^LTCFS^l 0 2$-g<*fS 
H 1 0 ( b ) {,Z7FrrX 0 tc. Sia-&±>$ii7tMS« 

10]. l0 2^±^^\,z-WL^^-t. ^ix(3j:0.EI 

1 1 tci^-ri o f,z. x^—^ 1 0 3<7)m^izmL\.^m^ 

[0003] 

^ikWixu. mmm loi , 102 ^mi^-^h^ttzi^, 
(c, 1 0 0 [ p a ] cr>^%:bmmm 10 1, 1 0 2 rair 

JROJi^n. i^%Etzm^tii-zb^izii..:i(r,^m±. 
mil tZm-tX 0 Ei^$ixTfv?a 1 0 6 t LT^S 



3i:V»pP!lS*^J>-?>. SSISl 0 1 . 1022ra 
ti^iy^th b # <0MIE^il*Ii^l?ffl^OEE:tl ^Ttf C b 

(c J: oT . isis^ 10 1. 10 2 m<^mmszm'0'iLt.ix 

t s IMlizmSirh C FS« 1 0 2 ^rKSvC J; oXftfiE 
1 0 0 [Pa] i;XTX'\iZ(r>^mW^ifimmb 

ijmx'±mcoc Fmm 1 0 2 r&nn-t^ bLxi>.mm 
<oM^m^mm.-t^ ^ x'i,z^^m^m l . *^o;*;St-is 

[0004} zco^ma. ±M<7)mmi,zm^x^j:^tLtc 

i><r>X\ xmb l.XC0%i^<O%±^m±L. MS 

iMtf-r, ^mcoM^msti^^x'hr) , ^m^?:W-rh 

[0005] 

(c. ii3Jiiiie®co^Bj«i, 

ti-commiimx'h-ox . ^j^-KcKb t;-::^iO±ie^f:^^;i'S 

fis^ 1 (D^nx'S^ ^mthpm<r>^m'Sristsmm% 
p^x\ ±ieiii ±ieM>'"t*;p««?-±i5 

i^-lvmRX^±Mm^B^^A.tmmX'-K\Hzmi^^^ir>^t 

hmwL-m.ii'^i>'tJLmb . ±ieM^^^vp««^5vHcjf 

f^<7)<i*^^,S:ML-C^2^7)^^^^^O^it L, ±ieF;r.^<^i|t!l 
S>LTti. ±ifiS:KSia-^i9-ti:XStcfclt.i>±iemi 
<^^#Ti4^2:ML, ±ieSS}¥)EXgCfcttS±ie 

[ 0 0 0 6 ] n-^-^2%m<7mmi. ^tm^ 

? fL/^c-St c7)^|6]-r h J "^yf-iVW^cnmzmWBiim^ ? fi 

b . 'yt£< b {>--:fjc^±m^'^^-jumm<r>mmi)m^^ti 
i:zmcom<7^)mmmp^ iz , iie^B^B *r ST-t 1. seb^bSst 
isi:. m:hi)'^Ji^commfH<r)mtx-wr$tLt:^i<^ 
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[ 0 G 0 7 ] ^/c. if*ii3ieao^Bj{i, 

? fit: —n<on[^-thJ^^-/i'mwLcomi>zm&f)^m^ ? it 

«l¥SX^i:S-fii;l, ilBS^ffffX^Tii. ?S>gS-± 
L. ±imm<7^^mt LXii. ±ifiS««ia-^i?-t+Xg 

[ 0 0 0 S ]. . ii*^4 i£3K<7)^Bj(i, mffi*^?^^ 

nmt. StJt'^Ji&cr)SmP^<r>mtX'fl^T-$1x. 

^b5- fit ^/^'«.^,T-l: t HC ^ S^KIIip^ip-t^-X 

Si: . -hieS/N'^^/US^arSwHcff L.#{t-g.S«J¥EX 
StSrfii^. iie^ffiEXST-ti;. ff.t);RWSK*-B& 

i: LXii. ±iSS«Sia-&i:)-^X^(cfeft^±iem 1 

2<rj^i^Ttmmzm»'r^mvim^^&zb s-w® l 
[0009] ttz. imm 5 im<omm±. im^ i n 



[00103 tti. ns^e^co^mi. i8^i7!> 

m 5 <7)\^-rtf^- 1 iziim<Dm^Bm7nJ-<:^^/\^<7)mmijmx' 

^j:&:it^n^tixu?>. 
[0011] tfc. if^ii7iesKc7)^Bj(i. mmmijb 
mecDu-rtL^^ i (>ziim(^m^Bm7r:^u^/i-co^mijmx' 
h^x. ±.im^(o^%(r>mmi, bsss;4 osJXbT- 

[0012] t.fz. nsmQsm(r>%mi. immsti 
m<r>m^Bmjri^^:^-)V<r)i^-jjmx'h'-}X . ±.sdj)i^(rm 

[0013] t.fz^ m-^9%mcowmi. m-^-msn 
u<7im^Bm.^jM-/W)m^-)imxh':>x . ±xm^<rm 

mi. x-f-;PT;l'3-/P-C3!>&C: t$-!|tSii; LTV-*!*. 

[0014] t.fz. n>mi osSMcrMmi. 
7bs.4<^\,^-rirLfj^ 1 ^zi^(r>m^mm.?n->^^-jv<r)m:m.'nm 

•th ±iim^(o'i^mzm-hmmmi)^im&^m^ -^wst 

[0015] ^7t. if^iii.iiB«<7)^Bj{d, if^3Si 
0 tmcom^BmTj^-^^^juommyjmx'h t . ±iB#H 

mi, 7ktT>=E-Tbt:-^ij::k^WSlltLX\>^6, 
[0016] 

(r)mm<^mm.i,z':>v^xm?n-ti> . mmi. mmw^^m^^ 
Tft*e<){c4fd. mjispsti. :.(r)wncr>-mmm 
x'hhm^Bm7T^^-<^-)v<r>wt-y3m'i:mm-hfz)!b(r>m^n 
m, t.tz. 09 (i. nm^m7hJ^^-)\-<r)m^im-^mz . 
^-^^W^X'hi). n 1. 7^^118 ^#BSLT. z.<rm<r> 
fgS^^y^•:^;K^ig3t:^i£^cov^Ti^^BJf ■& . 
[ 0 0 1 7 ] ^-r. i<ow<osst:^ao«(w$-siBff 
z(^m>M-i^mTi.i, mm:f}=7:7-.mm.±(,zm^Wit^ 

t . i§Bjjy^xS^(C;<?5-7 2 a titffim® 
1 7^^S4 tc^f J: d . T F TS« 1 3 $r jS 

*:fir:^/i*^O?SB^B«^.'NMwUKjt^g4c0XSMJEIS5 

rttciR^UT, ?ga3ofiA2-^T-j. mz. m^BmjTiJ^ 
^'■)m^m.4 (r>m^ i^z-a ^x m^Mt h . <r>m^^7n 
^•i^-'/i-mmm&Aii. mijbmm4iz^-tJ:oiz. 
mEm5t, MSE.mKm5mznm^itxmm.^tLtiT 

tskmix&^n-ti>±s&:^'7—>'7t. i.mp-'T-'Jii 

met. TSP;^T— i^'es-^k^Mf^T^t&^-^Tt omul 
$Acom*)izmm^'ti>m.m.immm9 1 . n^ii^yn 
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1 izmm^tL^^ms.m 5 n<D%i^?:Mm-t^f.:>^(^m 

□ 1 3 1 . JR*rt^5S 1 4 *>tf>KS«ff1f 5 miZTm 

%z:^X-thfs:i^(^7mMMXa 1 5 t . J^f^D 1 2*^ 

-r •i./>:*^iOSf^# 1 6 1 , M?EME^ 5 $'(-*^ ^>K^aE 
ffi 5 1*1 fcrSEA-r S S-ifflfiS-f ^ i; - ^ # 

1 7 1 , TKMrnSAP 1 5*^'^>^S?«Eti5F^(c»iiA-r 
•&*M^<0»itJt2ri^i5-ri>7^^ii6«OPSA^ 1 8 t 5:^ LT 

[ 0 0 1 s ] i<7)fiJ9Mii:^}*2rPiai(cf5iH^-r 

-tl 9b^^7BLJD??WiiSt::iOS^$-y:-5. ZZX', 
X'^-- «f 1 9 a , lSg*5«^<7)2«iaPi t L V m 

7-7 -f 2 a*%M^tl./caS^$Ii*2 Of*HCHi^i5$ 
iX. 9 b {4. ilg*<m«lil&6 [jUTnlX'h 

0. CFS«2(7)a^«<2 0a:HtfBS:ft3^fiJ|gF^tC 

•©BEJ^^ffiPJiOlS^^a. e|-^bO^^«J!S2 1 $-ffl 

mzm^L, ^^i>z, wr:m^2i{f^<7)'p^mzmmM. 
ji. T F rmm 1 1 c 2 1 comcommtfim^com 
Ltit^iz. TFTmmi tcFmm2tcr)rsizmm.^ 

futSPBlcO^avO ( V0= a b t ) t ISI-T J)-?. > 

•^Mjtti"<bo§!a:#lS:LT. VO<0 1 0 0%~ 1 1 0% 
<r>mitt^ntL<. J;'9»^L<(i:VO<01 0 0%J:>9 

[00 19] ^^K.IlZ^ milfZ^s-tJ:ol,Z. ZtlhCOTFT 
tC F*« 2 1 zr . SV^omfii.*^®***!-!*!^-* 
J: e , m^BmTiiJ s-^vl-'i^^S 4 <0XS«E« 5 rttc 
leS^-S. A«c6*ltC*±, TFTSmi2:TgB:^-f— v=-'6 
±tSKSL. CF^2?-±^S;^-r-i^'7TBIlc®lf^ 

"ttxwM-th. mz. m.m.mmmm.9zm^^xTFTm 

« 1 i: C F 2 h £OffiS-^;b-^ ^fir>fcm. SPfv,# 1 
6S:ra2SLT*S*f>'7-l 1 trmUl^'tt. 1 2*^ 

Pl=l 0 0 [Pa] )^T-«fff mz. -B*^ 

8Srl^2ftLT. *^(RAP 1 5i)>^M^UI±m5^l,z 
*^^^AL. MSMiSnsr^co^fM-^X^m^X' 

[00 20] mz. iRA#l Sa-Hft'L, ilf5v#l 6Sr 



m5m?:.tit!s.:hpitx'ms-th,. mz. m2iz^-t 

^■^X. m7I.Z^.-rX0iZ. CFS«2SrTFTS:^l 

(^rai^-^*?-^^!), z(r)CFmm.2^TFTmmiizmi3i 
-^i^-tfz t^c^TF TwsL itoFmwL2t comizm^ 

(4. ^jrKf, 1 4m<Dm^Bm7pj-<:^Mzfim^tx . m 

-^&a. m^mb^^ti^ti. (a = 216. l[m 
m] . b = 287. 5 [mm] ) l,Ztk^i-?>i,cOk L. Z 
er>t^<7)m^m23<om$h^ (h = 30 Lm 
m)) , ?SB^B3<0?STa;VLSr (VL = V0=(m3 D tl" 
l>t, {Vl=ab (h-t ) = 1 . 5 5x 1 0- 6 [m 
3)) fc^S. iJctc, I^StS^-TidtC. TU:z.mm8 
izX-oX. ^ hl.z±^Xr—i^'7 t:mT^-^X . TFT 
«e?UC*tLTCF«:^2*«E<JfE-ri.< JffiECff-^ 
T: !KS3**TFTSffil i:CFS«2t<^ia<?)Ji«« 

iig2 3[^tc3't^LTv^<i: ^^t, m^mm2 3 izmts^ 

i^hixfz7i<.m^l,iSm^ixX\>^< , tfz. >^-;U«2 2 

[002 1 ] mz. mAiz^-txdiz. KSiKvri i 

LX. V-:701 3t^(>^\-%^mXL. M^ms.m5fH 
i::kSU±pOlzm-t. wixtiO. HSlc^-T J; -3 ic. 
CF2lf2i:TFTS«l tli.-k^SpOizX>jm-^ 
(,Z$f:>i>zWLni1-htl. TFT*«1 i:CF^2i:<0 
^(7)m^ii<>(.^—^l 9a<7)iE@tc^LV.«^$iX)t« 
«^Bitt>Sr*. i^^t^, m.^B3lim^M2 3^lz 
i^-lV^2 2\,mWk^iX. TFT*« 
\t.CFmm.2b<r>^mifiti:^tth, tfz. Ji«fS«2 
3F^t7)*sE^«-. EitlA^'plA^^^pOtCi^-rijtct t.^ 

■ri.. :k%&pO^?^B (=10 1 32 5[Pa) (aim:»c 

^JE) ) t L. *i:^&^i:(c<t-:>T, #:a*^l/''2 0 

00 t>kit-thb, m^mm2 3fHtzmmLfzpii<o^ 

fl|V2<4. V2=Vlpl/2 000pO=7. 65x10. 

CO^rm, rl=5 6. 8 [;u m) t ^*^/oix, 1^ 

[002 2] =5rfc. Ja±<7)i).-^r< tt.TFTS«li:C 

(mi 5S~2 0jK) tZJoV^T^^ixi.. 
f*. Sia-^i7$<X7tTFTS«l tCF^2i: 5-112 

m^m 5 mzWL omi, ^n*^^ yriz j: o v—'i-^t 2 

2{>zmfmi:miLX, — ;P«2 2^m^-tti4jJ:2r 

^T^-^i.. ztiizxo. m&i±in^Lfz^Mx\ m^B 

3i±. m&-thZbKc<. iy-)i^Pi2 2 2:irLXK^^ 
ixfcTFTS^l i:CF««2tcOPBll3MA^ixl'. ^ 

Oft. wifxs. m^iM. ii3t«i£Wxm^^iT, a 

[ 0 O 2 3 ] COJ: -3 (c L xmm^ixtzm^B^Tjkn^Jl^ 
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^tifzm^Bm 24 t. T F 1 C FS«2 O^'l- 

mizmm-^tifz—Mtrm^ 25. 2 6 1 ^iii.T 

IS 1 a i .^3^ 1 b i)<~7 h >j •:/ ^^mzm.M.-^ti. Ztl 
i>co^AizT F T 1 c t mmmm 1 d t mm^tixKi: 

9. CFSfix2(i. ^Hj;i?7;^*«±{c>i?7-7>f;i.^ 

^^ru-i ^w-^mi^^ix^ , 7^0?^ AiiSft 1 0 o« 
mt^. mRi oomtzm-t?>tx'it. m^m^jk-'-^'^^ji-i 

3 (^m^BlW 2 4 t-fc I ^X^m^^-th Ztii^j:^^ 
[00 24) ZcoX'jlZ^ Zcrm<^-^mi&l,zXtili. TF 
rmm 1 RWC F S« 2 ^ S i'j^-4:>-tf -g. EgtclX 0 a S 

fft3ML:^*fig, mi^t Lx <07i<iz^^Lx ^mi,im^ 

h<DX\ TFTmtSiltCFmm.2t<7)fSI,Zimi:ti> 

izsiQ§.:f><mx-^tixm^±(r)xmb ^i,zt z:m±-th 

Z tifiX'^ tit. T FTSmi S.y C FS^S 2 arfi 
i3'^io-iti>miz, m&^EEX'f&HS^yjk-tyk (7m^) a- 

nm^tLxm^^hiox\ TFTs«i,avcF^K2 
±ii!Hc@Effr^c Fmm.2^mEEizj:'oxmm^n-th 

Um?:m\>n. TFTS^l i:CFS^2 t^Oli-^-y-r 
:3:i.hX'M&lt<7)m^a^^<:^-n^z:mi^-rhZtt^X't 

c 0 0 2 5 ) z<om^M<^mt&m^mm^^mLx 
m^Lx^fzi>^. Mtm^j:mm.iiz(7)mtmizmhixh 

(r)^mmti^ih-:>xLz<rm.BMiz-tttih, mtii. ±m 

(7\<m9\) cr)E.t}^'m<LXi>^\r\ ZixlzX-^X. 'Jl^ 

mts:%^m.^%!mv^x'Tikm-hztt'^x'%h. ttz. # 



T, ^«E^^T:b•r^^. 0>Ji.{faft9OjK*><;,«:ia{cM-r 
[0026] tfc. wmf^t Lx . mtiiyii (*^) 

^Tt:, mis,^zx'^i^<^tt<7)^mx$>':>xi,, m 
{c. mmm?:m^(r)mwimmttx'^EE-ti>X'ji,zix 

iiSv>. ^f^, x-^-- 9-$-TFT«fiR(i|{c|i^S-^|.J:^ 

[0027] 

fc^i^^M<7)m^£ommi . m 2 <7)m^f¥TX'i±mti^ 
t^-ox%m±m^L. ^'SLtzmi^<7>imiim^Li% 

h {3 t'a^j^^ hcob^j:^<rtx\ M^- ■^^-jummrsizm^tt^ 

tif^x'th, zcofci^. m^if. mmmid^^i-j'itjLmx' 
±mizRm'th^-<^jumwLt:mEi>zx^xm^^n-t& 

i,tti>i,z. ^mm^m-th z t ^< «<a«o?SB^Ba^ 
m-:)jm^mB^i-hi-cibcr)tmmx'h^, 

[E12] lRl^B^Ba^<^vl^«0^it:6-^S:|KBJ-r2./.:i6<7) 

[S3] mm&m^-<^-ju(o^:f^m^mm-thtcib<D 
mmmx'hh. 

[05 ] i5i?SB^B«^^N-^-.;K7)Sjt:*rft^ittB^-r«.3ty><o 
[ la 8 ] iniM^B^^ -^^^ficmmyjm^ iffiBg-r i> 3t>^<o 
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[09 ) |olMS^^'''?^^^WOffl*Sr«5CW(C^-r#f«S 
2 CFmWi. U^^/l-^Wi) 



3 Wlbb 

19a. 19b X^--^ 
2 0.21 m^mWi 
2 2 i^-JUm 
2 3 ?SS*5^^N*4-;W 
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19b 19a 2Q:^mm)& . 

2a f 
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